In this paper we show some exact solutions for the Ito equation. These solutions are obtained by two wel known methods: the tanh method and the projective Riccati equation method.
Introduction
A large variety of physical, chemical, and biological phenomena is governed by nonlinear evolution equations. The analytical study of nonlinear partial differential equations was of great interest during the last decades. Investigations of traveling wave solutions of nonlinear equations play an important role in the study of nonlinear physical phenomena. The importance of obtaining the exact solutions, if available, of those nonlinear equations facilitates the verification of numerical solvers and aids in the stability analysis of solutions. In this paper we show solutions for Ito's equation by using the thanh method [3] and the projective Riccati equation method [1] . This equation is a particular case of the general fifth order KdV equation (fKdV)
where α, β, γ and ω are arbitrary real parameters. Ito's equation results from (1) when α = 2, β = 6, γ = 3 and ω = 1 . Thus, the Ito equation reads To solve the equation (2) we first unite the independent variables x and t into one wave variable ξ = x + λ t to carry the PDE (2) into the ODE (ordinary differential equation)
2 Solution by the tanh method
We seek solutions of equation (3) in the form
where the function ϕ(ξ) satisfies the Riccati equation
This equation admits the following solutions :
Substituting (4) 
The following formulae are useful in the balancing process :
With M determined, we collect all coefficients of powers of ϕ(ξ) in the resulting equation where these coefficients have to vanish. This will give a system of algebraic equations involving the parameters a i , (i = 0, 1, . . . , M), λ, and k. Having determined these parameters, knowing that M is a positive integer in most cases, and using (4) we obtain an analytic solution. From (9) and (10) it is clear that
in (3) we find 3M + 1 = M + 5, that is, M = 2. Thus, we look for solutions of (3) in the form
After substitution of the equations (11) and (5) in (3), we obtain the following system of nonlinear algebraic equations : 
b.
c. a 0 = 5 − λ 6 , a 1 = 0, a 2 = −30, k = − 1 4 − λ 6 and
d. a 0 = 5 − λ 6 , a 1 = 0, a 2 = −30, k = − 1 4 − λ 6 and
Solutions by the projective Riccati equation method
This method is due to Conte [1] .
Step 1. We consider solutions of (3) in the form
where σ(ξ), τ (ξ) satisfy the system
It may be proved that the first integral of this system is given by
where ρ = ±1 and e = ±1.
We consider the following solutions of the system (17).
Case I:
If r = µ = 0 then
Case II:
If e = 1, ρ = −1 and r > 0 :
3. Case III:
If e = −1, ρ = −1 and r > 0 :
4. Case IV:
If e = −1, ρ = 1 and r > 0 :
Step 2. Substituting (16), along with (17) and (18) into (3) and collecting all terms with the same power in σ i (ξ)τ j (ξ), we get a polynomial in the two variables σ(ξ) and τ (ξ). This polynomial has the form of every term of the form σ j (ξ)τ (ξ) to zero, we obtain the following algebraic system in the variables 
